Role of the Phox homology domain and phosphorylation in activation of serum and glucocorticoid-regulated kinase-3.
Serum and glucocorticoid-regulated kinases (SGKs) form a family of serine/threonine protein kinases that exhibit structural and sequence similarity to the protein kinase B (PKB)/Akt family. The major difference between these two families is the absence of a lipid-binding, pleckstrin homology domain in the SGKs. Despite the absence of the pleckstrin homology domain, activation of the three human isoforms is, like PKB, dependent upon the phosphatidylinositol 3'-kinase (PI3K) pathway that is induced by growth factors and mitogens. Full-length SGK3 contains a complete Phox homology (PX) domain that targets the protein to endosomes. Both a functional PX domain and PI3K activation are necessary for phosphorylation of SGK3 at two regulatory sites (Thr-320 and Ser-486) and subsequent induction of kinase activity. PDK1 phosphorylates endosome-associated SGK3 at Thr-320, whereas diversion of SGK3 to the plasma membrane, where PDK1 normally activates PKB, interferes with PDK1 phosphorylation of SGK3. A chimeric protein in which the carboxyl-terminal hydrophobic motif (HM) of SGK3 has been exchanged for the HM of PRK2 is constitutively active. Finally, we demonstrate that SGK3 activation becomes PX domain-independent once the HM is phosphorylated. Taken together, these data indicate that the targeting of SGK3 to endosomes, mediated by its PX domain, is essential for proper SGK3 activation, likely due to co-localization of SGK3 with an endosomal, PI3K-dependent and staurosporine-sensitive HM kinase.